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Abstract
In this remark, we shall show a counter example for the main result of the paper [S.T. Liu, Y.Q. Liu,
Oscillation theorems for second-order nonlinear partial difference equations, J. Comput. Appl. Math.
132 (2001) 479–482].
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1. Introduction
In [1], authors consider the oscillation of the second-order nonlinear partial difference
equation
T (Δ1,Δ2)
[
cmnΔ1(ymn)
]+
s∑
i=1
ai(m,n)fi
(
ym+1,n,Δ1(ymn)
)= 0, (1)
where T (Δ1,Δ2) = Δ1 + Δ2 + I , Δ1ymn = ym+1,n − ym,n, Δ2ymn = ym,n+1 − ym,n
and I (ymn) = ymn. Let N0 = {0,1,2, . . .}. s is a positive integer. {ai(m,n)}(m,n)∈N20 are
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{cm,n}(m,n)∈N20 is positive, fi :R
2 → R,ufi(u, v) > 0 for u = 0, i = 1,2, . . . , s.
The main result in [1] is the following.
Theorem. Suppose there exists an index j such that
(i) fj (u, v) is continuous on R2,
(ii) ∑∞i=m3
∑∞
j=n3 ak(i, j) = ∞.
Then every bounded solution of (1) is oscillatory.
Remark. From the proof of this theorem, we find that the statement of this theorem should
be the following.
Theorem. Suppose there exists an index k such that
(i) fk(u, v) is continuous on R2,
(ii) ∑∞i=m3
∑∞
j=n3 ak(i, j) = ∞.
Then every bounded solution of (1) is oscillatory.
We find that the conclusion of this theorem is wrong. The following is a counter example
of this theorem.
2. Counter example 1
Consider
T (Δ1,Δ2)[cmnΔ1ymn] + a(m,n)ym+1,n
[
(Δ1ymn)
2 + 1]= 0, (2)
where f (u, v) = u(v2 + 1), cmn = m2n2,
a(m,n) = [(m + 1)
2n2 + m(m + 2)(2n + 1)](m(m + 1))2
(m + 2)(1 + (m(m + 1))2) .
Obviously, f (u, v) is continuous on R2 and uf (u, v) > 0 for u = 0. It is easy to see∑∞
i=m3
∑∞
j=n3 a(i, j) = ∞. All assumptions of Theorem are satisfied. By the above the-
orem, every bounded solution of (2) is oscillatory. But Eq. (2) has a bounded positive
solution ymn = 1/m for all large m,n.
In fact, let ymn = 1/m. Then
Δ1ymn = − 1
m(m + 1) and cmnΔ1ymn = −
mn2
m + 1 .
Hence
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2
m + 2 −
m(n + 1)2
m + 1 +
mn2
m + 1
= − (m + 1)
2n2 + m(m + 2)(2n + 1)
(m + 1)(m + 2)
= −a(m,n)ym+1,n
[
(Δ1ymn)
2 + 1].
Therefore the above theorem [1] is wrong.
In the proof of Theorem [1, p. 480], authors state that “Assume that ym,n > 0 for m
m1  0, n n1  0 . . . {cmnΔ1(ymn)} is non-increasing for mm1, n n1. Now, we can
derive that Δ1(ymn) 0 for mm1, n n1.” In fact, this proposition is not true.
Counter example 2. Let Cm,n = m2n2 and ym,n = 1/m. Then {cm,nΔ1(ym,n)} is non-
increasing in m and n. But Δ1ym,n = −1/(m(m + 1)) < 0. Therefore the above proposi-
tion is wrong.
This mistake derives the wrong theorem.
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